Significance of 4E-binding protein 1 as a therapeutic target for invasive urothelial carcinoma of the bladder.
To evaluate the expression of multiple molecular markers involved in the mammalian target of rapamycin (mTOR) signaling pathway in human muscle-invasive bladder cancer (BC) and to assess the therapeutic efficacies of mTOR inhibitors in human BC KoTCC-1 cells. Expression levels of 5 markers, including PTEN, phosphorylated (p)-Akt, p-mTOR, p-p70 ribosomal S6 kinase, and p-4E-binding protein 1 (4E-BP1), were measured in radical cystectomy specimens from 49 patients with muscle-invasive BC by immunohistochemical staining. We then analyzed the effects of treatment with temsirolimus or Ku-0063794, a dual inhibitor of mTOR complex 1 (C1) and mTOR complex 2 (C2), on changes in the growth and expression profiles of 5 mTOR-associated markers in KoTCC-1 cells. During the follow-up period of this study, disease recurred in 27 patients (55.1%), and of several factors examined, the expression level of p-4E-BP1 in addition to the pathological T stage was independently related to recurrence-free survival on multivariate analysis. Although the growth of KoTCC-1 cells was inhibited by both temsirolimus and Ku-0063794 in dose-dependent manners, treatment with Ku-0063794 resulted in a marked decrease in the expression of p-4E-BP1 in KoTCC-1 cells compared with that with temsirolimus. Furthermore, the growth-inhibitory effect of both mTOR inhibitors was shown to be proportional to the expression levels of p-4E-BP1. The phosphorylation status of 4E-BP1 appeared to be correlated with the prognosis of patients with muscle-invasive BC following radical cystectomy as well as the sensitivities of BC cells to mTOR inhibitors; therefore, the inactivation of 4E-BP1 using Ku-0063794 may be a promising novel approach for muscle-invasive BC.